Title: APPLICATION-DRIVEN METHOD AND APPARATUS FOR 
UNITING POWER CONSUMPTION IN A PROCESSOR-CONTROLLED 
HARDWARE PLATFORM 
Inventors: Andrea Aoquavtva, Luca Beninl, 
Tajana S. Rosing 
Docket: 200208134*1 



FIG. 1 



1/4 



10 



APPLICATIONS 




HARDWARE ABSTRACTION LAYER 



I 



13> 



L .. l 



PROCESSOR 



16 



12 



L) 



HARDWARE RESOURCES 



14 



POLICY 


Pave(W) 


% REDUCTION 


NO POLICY 


3.25 


0% 


CPU SHUTDOWN 


2.69 


17.2% 


CPU & DEVICE SHUTDOWN 


1.60 


50.7% 


CPU & DEVICE SHUTDOWN @191. 7 MHz 


1.49 


54.1% 


CPU& DEVICE SHUTDOWN @176 MHz 


1.35 


58.4% 



FIG. 6 



Titte: APPUCAT10N-ORWEN ME7KOO AND APPARATUS FOR 
UNITING POWER CONSUMPTION IN A PROCESSOR-CONTROLLED 
HARDWARE PLATFORM 
Inventors: Andrea Aoqua*iva, luca Bentni, 
TBjanaS. Rosing 
Oockfit 200208134-1 



2/4 



FIG. 2 



FROM APPLICATIONS 



.1. 



24 



PROCESSOR 
POWER 
STATE 



34 

V 



RESOURCE 
POWER 
STATE 



APPLICATION 
RUNNING 
LIST 


42 


APPLICATION 
PROFILES 


C 


RESOURCE 
TABLE 



API 



PM/HAL 



API 



PM/PAD 




FIG. 3 



API 



PAD/HAL 



Tito: APPLICATION-DRIVEN METHOD AND APPARATUS FOR 
LIMITING POWER CONSUMPTION IN A PRO* SSOR-CONTROLLED 
HARDWARE PLATFORM 
Inventors: Andrea Acqusvtva, Uses Benin), 
TaJaraS.Roshg 
Dodcet: 200208134-1 



3/4 



—4 



5 



I 

5: 





i i_ 



! 

5: 



I 








Title. APPUCATION-OftlVEN METHOD AND APPARATUS FOR 
LIMITING POWER CONSUMPTION IN A PROCESSOR-CONTROLLED 
HARDWARE PLATFORM 
Inventors: Andrea Acquavtva, Lixa Benin), 
Ttjro S. Rosing 
Dodtet: 200208134-1 



4/4 



FIG. 5 



EVENTS 



POWER MGR. LAYER 



DRIVER LAYER 



H.ABST. LAYER 



(S-l 

(s-2; 



SYSTEM OFF 



USER ACTIVATES 
SYSTEM 



API PM/PAD,HAL ^ 

(SYSTEM 
CAPABILITIES) 



API pAD/pH CALL 

(HARDWARE 
CAPABILITIES) 



L TRANSITION CPU 
TO ACTIVE STATE 

2 API, 



'HAL/PM 



CALL 



(CPU CAPABILITIES) 



(S-3) 
(S-4) 



APPLICATION STARTS 



API CALL TO PM 
(APP. START) 



LIST OF APPLICATIONS 
UPDATED 



API CALL TO PM 
(COMPUTING NEEDS) 



(S-5) 



J - RETRIEVE APPLICATION 

PROHLE 
2 - CALCULATE CPU SPEED 

(-INFORM HAL OF SPEED) 



SET CPU 
SPEED 



API CALL TO PM 
(RESOURCE NEEDED) 



L UPDATE RESOURCE 
TABLE 



(S-6) 



2. 



m mm CALL 

(START RESOURCE 
(IF IDLE)) 



^PAD/HAL 0 * 11 

(START RESOURCE 
(IF IDLE)) 



START HARDWARE 
RESOURCE IF 
NECESSARY 



(S-7) 



APPLICATION 
RUNNING 



(S-8) 



API CALL TO PM 
(RESOURCE NO 
LONGER NEEDED) 



L UPDATE RESOURCE 
TABLE 

API PM/PAD 

(TURN RESOURCE OF 
UNLESS NEEDED 
FOR ANOTHER APPLICATION) 



API 



PAD/HAL 



CALL 



(TURN OFF RESOURCE 
IF NOT NEEDED) 



TURN OFF HARDWARE 
RES. IF NOT NEEDED 



(S-9) 

(s-io; 

(S-ll 



API TO PM CALL 
(APPLICATION 
COMPLETE) 



L UPDATE APPLICATION 
TABLE 

^•RE-CALCULATE CPU SPEED 

1 AP1 PM/HAL 
(NEW CPU SPEED) 



RE-SET CPU 
SPEED 



ALL APPLICATIONS 

COMPLETE 
(API TO PM CALLS) 



^pm/pad.hal" 113 

(transaction all 
hardware to sleep) 



^PAD/HAi" 11 

(TRANSITION HARDWARE 
RESOURCES TO SLEEP) 



TRANSITION ALL 
HARDWARE RESOURCES 
AND CPU TO SLEEP 



SYSTEM OFF 



